Evidence for increased synthesis as well as increased degradation of protein kinase C after treatment of human osteosarcoma cells with phorbol ester.
Phorbol 12-myristate 13-acetate (PMA) induces time-dependent changes in protein kinase C subcellular distribution and enzymatic activity in the human osteosarcoma cell line SaOS-2. Short (less than 60 min) incubations with PMA caused decreased cytosolic enzyme activity and a concomitant increase in particulate protein kinase; after 3 h, particulate protein kinase C activity also declined to reach less than 10% of basal activity by 24 h (Krug, E., and Tashjian, Jr., A. H., (1987) Cancer Res. 47, 2243-2246). In order to determine whether the loss in enzyme activity was due to decreased enzyme protein, Western blot analyses were performed using a polyclonal antibody against protein kinase C raised in rabbits. This approach confirmed the previously reported time-related changes: 80-kDa immunoreactive protein kinase C initially translocated from the cytosol to the particulate cell fraction and later disappeared completely from the particulate fraction. Loss of protein kinase C enzymatic activity thus results from actual loss of the 80-kDa protein; we found no evidence for generation of a calcium/phospholipid-independent protein kinase C-like form of the enzyme. Membrane association was confirmed by immunoprecipitation experiments using [35S]methionine-labeled cells. Brief exposure to PMA caused a marked loss in the [35S]methionine-labeled cytosolic protein kinase C band and an increase in the labeled particulate band. Protein kinase C immunoprecipitated from cells treated with PMA for 14 h displayed an increase in [35S]methionine label despite a greater than 80% loss of enzyme activity. The high specific radioactivity of the remaining 80-kDa protein leads us to conclude that long term treatment with PMA causes an increase in the rate of protein kinase C synthesis accompanied by a still greater increase in the rate of enzyme degradation in SaOS-2 cells.